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Slgnal Tranamltting- Cable 



The present invention relates to signal transmitting cables, 
and relates particularly, but not exclusively, to optical f dJbre 
signal transmitting cables. 

Optical fibre cables have traditionally been installed into 
■unaerground dncts by attaching a pulling member to one end of 
the cable, aajd winching the cable into the dxict. As a result, 
STich cables were large and heavily reinforced to protect the 
relatively delicate optical fibre elements front damage during 
installation. 

Traditional cables were canstructed Jiy first manufacturing sijb- 
assemblies comprising tubes manufactured from thermoplastic 
materials and containing between 1 and 12 fibre optic elements. 
A number of these tubes are then assembled together by 
stranding thsm around a c^tral strength member. The stranding- 
process, and the fact that the tube is large relative to the 
space occupied by the fibre optic elements, means that all 
fibres es^rience the same strain when the cable is bent rtTiT-?T-.j 
installation, and the loose tube Constructiaa allows th^ fibres 
to move and accommodate the strain, resulting in minimal signal 
losses. A typical such tube sub-assetiibly is shown in Figure i, 
and a cross-section o£ a traditional cable incorporating such 
si±>-aseemblies is shown in Figure 2. 

More recent teGhni.^UeB for cable installation involve blowing 
the cable into a duct by means of compressed air. This 
distributes the installation force along the entire length of 
the cable, as a result of which the installation . force at the ' 
-leading- end- of the asJjle can be reduced, and " much of the ,• ■ 
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reinforcement can be r^novsd from the cable. This has provided 
significant advantagres, - since there is an increasing " 
reqpiirement for cables to toecpme more tsompact, primarily 
because city networlcs are congested and providing new 
underground ducts in cities is expensive and involves - 
Siabstantial disruption. 

One example of a mora compact cable construction for 
installation by f l\iid drag produced by compreesed air is loxown 
as central loose tube construction. -This known construction 

' involves installing a large number of optical fibres, typically 
24 or 48, in a single tube. Tbe fibres are either randomly 
arranged inside the loose tube, or are arranged in bundle© of 
12 fibres, each bundle being loosely wrapped with a very fine 
textile thread, the bundles then being installed inside the 
loose tube. The cable constaruotion is then coTi^leted by 
assembling some tensile reinforcement such as aramid yams 
around the outside of the tiibe. and then covering the entire 

. assembly with a thermoplastic outer layer- A cross-section of 
sucb an sisseiiibly is siaowxi in-Figiore 4. 

an alternative knovni arrangement to the construction shown in 
Figure 4 contains a total of -48 optical fibres which are 
assembled into ribbons, each of which contains € fibres 
arranged in a flat edged bonded conetructioii, typically by 
encapsulating the fibres in a uv cured acrylat© material. 8 
sudh ribbons each contgiining ,si3c fibres are installed inside a 
loose tube, typically esctrtided from a thermoplastic material, 
and the cetole construction then con^)leted by assenibling tensile 
re-enforcement arwmd the outside of the tuba, and covering the 
assembly in a thermoplastic layer, in a manner similar to the 
arrangement shown in Figure 4. Such an arrangement is shovm in 
cross-section in Figure 5 . 
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Central loose tiibe cables Iwre 'the advantage of beirxg more 
conctpact than traditional cables^ and the fibre qptio elements - 
of sucii cables have considerable ^space in which to move. This 
provides the advantage of providing strain relief when the 
cables are bent. 

Known cables, known as tight, buffered fibre optic cables, 
represent another recent development in the trend towards 

tniniaturisation. In such known cables^r typically 12 optical 
fibres a^re installed inside a tube having an out side diameter 

of 1.2 mrtl/ as shown in Figure 3, compared with. 2inm for a 

conventional loo^e tube design, as shown in Figure 1 and 4,5 or 
6 tight buffered 12 fibre tube xinits are arranged around ' a 

central strength member and then encapsulated in an outer 
polyethylene jacket. A cross-section of such a cable can also 
be represented by Figure 2. 

BP 0521710 describes an even more cotng&act arrangement in which 
the individual optical fibres, of which there are typically 2, 
4 or a; are toucOiing each other and are encapsulated in an 
outer layer, typically a UV cured acrylate. Tbe csptical fibres 
are arranged in a very precise formation relative to each 
other, and the optical performance of the cable depends to a 
significant extent on the acourate location of the fibres 
relative to each other* This known cable suffers from the 
dravrback that the higher the number of fibres within the 
assembly, the more difficult it is to achieve this precise 
locatioii of the fibres. 

EP 0422764 describes such an arrangement in which 12 fibres are 
provided/ the fdlbres being accurately located and locked in 
position relative to each other by first assembling sets of 4 
fibres into a ribbon sub-assembly by edge bonding the 4 fibres 
one to each other, and laying three such sub-assemblies on top 
of— each— other to form a basic construction which is then 
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eiJcapBulaLted in an outer layer comprising a UV cured acrylate. 
An example of sudx a cable assembly is sboiwii Figure 6. 

However, known compact ribbon cable assemblies of this type 
suffer frofti the drawback that the surfaces of the ribbons in 
such cables are smooth, and the ribbons are therefore free to 
slide relative to each other. Also, because the fibres are 
bonded in a flat arrangement, when the cable is bent in a 
direction which imposes a sideways nuDment on tba flat ribbons, 
the force generated is high and the central ribbon, which is 
free to slide between the two outer ribbons, is tben forced to 
break out through the outer acrylate coating, producing micro 
bending and unacceptable signal losses . " 

Preferred embodiments of the present invaation seek to overcome 
the above disadvantages of the prior art. 

Aocording to the piTesent invention, thexe is provided a signal 
transmitting cable coH^^rising a first signal transmitting 
portion including a plurality of elongate, flexible first 
signal transmitting toetnberB. wherein a plurality of said first 
signal transmitting members are arranged to form a plurality of 
rows, and wherein a plurality of said rows contain a plurality 
of said members arranged such that neighbouring meiribera of a 
row are in touching contact with each other, and such that a 
plurality of recesses formed by neighboizring members of a first 
row accommodate respective toembers of a second row. 

By providing a firat signal transmitting portion in which 
neighbouring first signal transmitting members of a row axe in 
touching contact with each other and in which a plurality of 
•recesses formed by neighbouring members of a fir^t row 
accommodate respective memhers of a second row, this provides 
the advantage of providing a much more compact construction 
than in the prior art, while effectively locking tbe iiuiividual 
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fibres in place, tlius avoiding the problew o£ fibre break out 
wad providing a smaller overail diameter reducing the cost of 
iraw xnaterial -required to encapsulate the assembly. 

The first signal tpanemibting portion tnay include at leash 12 
said members. 

In a preferred embodiment, not all of said rows contain equal 
numbers of said signal transmitting meiabers. 

This provides the advantage that the fibres can be arranged 
with compact cross -sectional area and in an arrangement 
approximating to a circular construction^ which provides a 
stable structure and mdLniraises the extent to which the cable 
has a preferred bending direction. This in turn minirttises 
twisting of the cable during installation thereof. 

The first signal trsoismitting portion may further comprise a 
first layer in which said first signal transmittiog members are 
arranged/ such that at least the radially outermost of said 
first signal transmitting members are at least partially 
encapsulated by said first layer and hence prevented from 
moving axially relative to said first layer. 

This provides the advantage that the first signal transmitting 
members can be embedded in the first layer, as opposed to 
constructions in trfiich the fibres are encompassed in a tube of 
extruded thermoplastic material where the fibres are only in 
point contact with the encompassing material^ so that voids can 
be filled and contact over a much wider area provided. This 
provides a much greater degree of friction between the outer 
first signal transmitting members and the first layer, which in 
turn provides the advantage of m5tking it very difficult for one 
or more fibres to move relative to any of the others, which in 
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' turn mixximises micro bending of the fibres and avoids 
unacceptable signal losses. - 

" A plurality of said first signal transmitting members may be 
capable of axial inovemeat relative to said first layer, 

in a preferred eod^odiment , only the radially outermost said 
first signal transmitting members are prevented from moving 
axially relative to said first layer. 

This allows the manufacturing process to be coii^leted in a 
single stage and hence provides the advantage of reducing tb^ 
cost of manufacture of the cahle. 

The first layer may inclnds plastics .Toaterial cured by means of 
ultra violet radiation- 

The cable may 'further co««.rise a second signal transmitting 
portion including a plurality of elongate, flexible second 
signal transmitting members arranged, radially oubwardly of said 
first signal tran^tting portion, whereiix each said secon.d 
aigi^l transmitting member is irx touching contact with said 
first signal transmitting portion- 

Adjacent said second signal transmitting members may be in 
touching contact with each other. 

A pluraiity of said second signal transmitting members may be" 
arranged in a plurality of groups. 

This p^rovides the advantage that each grox^ of second signal 
transmitting members can be broken separately out of tha cable 
„«]cing identification of the individual merttbers tmxch easxer 
than in the case of the prior art, and enabling signal 
transmitting. members of other groups to be left undisturbed. 
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which is particularly ixseful where only some of signal 
transmitting t&embers need, to be terminated or connected SLt a 
- certain point. 

A plurality of said signal traxismitting members may have 
siabstaiLtially circnlar transverse cross section. 

A plurality of said signal tr^smitting members may ]De optical 
fibres . 

At least one said signal transmitting metober may further 
comprise a respective protective coating surro\ind.ing said 
optical fibre. 

An outer surface of the cable may be modified to increase the 
fluid drag of the cable. 

Preferred embodiments of thfe invention will now be described by 
way of example only, and not in any litnitativa sense, with 
reference to the accompanyihg drawings, in which: - 

Figure X is a cross -sectional view of a prior art loose tube 
sub-assembly forming part of a conventional reinforced cable; 

^-igure 2 is a cross- sectional view of a prior art cable 
incorporating several of the sub-assemblies of Figure i; 

Figure 3 is a cross -sectional view of a tight Iniffered sub 
assembly representing a more compact version of the cable sxab- 
assetcibly of B'igure 1; 

Figure 4 is a cross- sectional view of a prior art central loose 
tvibe cable; 
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Figure 5 is a cross-seational view of a pricar art central loose 
tube eaOjle- incorporating riibons of edge bonded signal 
txaxiBmitting elements; ' ' 

Figure 6 is a cros?- sectional view of a compact prior art cable 
dBBcribed in BP 0422764 in whicb signal transmitting elements 
are in edge to edge contact; 

Pigun^ 7 is a cross- sectioiml view of a fibre optical cable 
assembly of a first embodiment of the present invention; 

Figure 8 is a cross- sectional view of a fibre optical cable 
aBsembly of a second etnbodiment of tbe present invention; and 

Figure 9 is a scbematic illuBtration of an arrangement for 
testing the performance of tbe cable of Figure. 6. 

Referring to Figure 7, a fibre ogitic cable 1 of a first 
embodiment of the present invention has a group of primary 
coated optical fibres 2 arranged in a coating 3 of UV-cured. 
acrylate material. Such acrylate material 3 is available from 
DSM Desotech BV under tbe names DSM Cabelite 950-70S or r»SM 
Cabelite 3287-9-41. The primary coated fibres 2 each consist of 
an optical fibre coated with a protective layer, as will be 
familiar to persons skilled in the arc, and 12 coated fii>res 2 
are arranged in rovrs of touching fibres 2, adjacent rows being 
offset from each other, without the fibres 2 df each row being 
individually bended to each other. This enables the fibres 2 to 
be nested together in a stable structure, and effective locks 
the individual fibres 2 in place relative to each other, 
avoiding the problems of the cable 1 having a preferential 
bending direction, and avoiding fibre breakout. Because the 
fibres 2 are nested, the assembly is more compact reducing the 
quantity of acrylate material. 3 required, which is generally 
fairly- expensive,- thus saving material* 
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- Hie f ilar-Bs 2 are arranged ±n as ^ciarcular'' an arrangement as 
possible to form tlie most stable possible stnacture and avoid 
tbe cable l having a preferential bending direction , and are 
embedded in the acryXate material 3 &nch that at least the 
outermost fibres 2 are prevented from tnoving axially relative 
to the cured aprylate material 3. The acrylate material fills 
any voids on the outemuast surface of the structure formed by 
the fibres 2, which provides a greater degree of bonding 
between the outermost fibres 2 and the acrylate layer 2- This 
has the btoef it of making it very difficult for one or more 
fibres 2 to move relative to any of the others, which in turn 
prevents micro'bending of the fibres and avoids unacceptable 
signal losses. The outer surface of the cable 1 is then 
modified, for example rdughened, to facilitate blowing of the 
cable 1 into a duct by means of compressed air. 

Referring to Figure 8, in which parts common to the etnbodiment 
of Figure 7 are denoted by like refe±rence numerals but 
increased by 100, a fibre optic cable lOl of a second 
embodiment of the Invention is a compact arrangement containing 
48 optical fibres, and has 24 inner primary coated optical 
fibres 102 arranged in rows of touching fibres 102 to form a 
, generally hexagonal arrangement, the inner fibres 102 being 
embedded in a layer of similar acrylate material 103 to the 
embodiment of Pigtare 7. The acrylate material 103 is then 
surrounded by 24 outer coated fibres 104, of identical 
constaruction to the fibres 102, The outer fibres 104 are 
arranged in a single layer of touching fibres 104,. or can be 
arranged in groups of toucihing fibres 104 with spaces betxraen 
the groups so that sc«ie, but not all, of the fibres may be 
broken out of the assembly for use without disturbing the other 
fibres of the assembly. The outer fibres 104 can be surrounded 
by further outer layers of fibres {not shown) , and the addition 
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of a further outer layer has a relatively smaH effect iix 
jjacreasincr the diameter of the caJ&le 101. 

Referrinar now to Figure 9, the optical performance of a 1300 m 
iBngth of tb;^ cable 1 of Figure 7 wa6 tested by fusion splicing 
the individual fibres 2 tog-etlier to create a single ' length of 
fibre 2 of length. 12 times 1300 m.- Tlie optical power loss 
incurred as a result of repeated wrapping of the cable X aroimd 
a 40mm diameter mandrel 150 was the measured at a wavelength of 
both XBSOnm and 1310 nm over a raeasurement distance of 1000 m- 
The initial power loss was measured, the cable 1 was then 
wrapped around the mandrel 150 for 3 tumSy and the power loss 
again measured. The cable 1 was then unwrapped and the power 
loss measured, the process repeated Until 5 cycles has been 
cotrcpleted, and the final power loss then measured. • Using the 
initial power loss figures as a base value ^ the change in power 
loss was then calculated for each stage of the test. 

ThB result of the test are sset" out in Table l below, and showed 
that the cable 1 comfortably met the requirement of a 4- fibre 
cable of smaller diameter that after recovery the power loss 
should not be greater than 0.05, although the cable of the 
present . invention contains more fibres 2 and has a larger 
diameter. 
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In addition to the suxprrisingly good blowing propertiejs of tlie 
cable of tlie p^resent invention, it is also found that by first 
nestincf l^he fibres 2, 102 axid tben embedding- tlae fibres 2, 102 
in a layer of uv- curable aerylate material 3, 103 ^ this has the 
surprising effect of providing an extremely stable structure 
with excellent bending chajcacteristics without the necessity to 
coat each individual fibre, as is the case with edge bonded 
ribbons. This enables the cable 1 or inner part of cable 101 to 
be assembled in a single process and makes it possible . to 
reduce the quantity Of expensive DV curable acrylate material 
used. 
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It Will be appreciated by persons skilled in the ^xt. that tlie 
above emboOiineiits have been described by way of example only 
and not in any limitative sense, and that various alterations 
and modifications are possible without departure from tbe scope 
of the invention as defined by the appended claims. In 
partipiaar it will be appreciated that an asseiiflbly such as that 
shown in Figure 7 could be used as a sub assembly for larger 
cables such s^s that shovm in Figure 2. 
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CLAXfifS 



1. A signal transmitting cable con5)r±sing a fir^t signal 
txansmltting portion inclu4±nsr a plurality of elongate, 
flexible first signal transraitbing meinbers, wherein a plurality 
of said first signal taraasmitting members are arranged to form 
a plTirality of rows, and wherein a plurality of said rows 
contain a plurality of said members arranged sucli that 
neighbouring members of a row are in touching contact with each 
other, and such that a plurality of recesses formed by 
neighbouring members of a first row accorniwodate respective 
membea^B of a second row. 

2. A cable according to claim 1, wberein the first signal 
transmitting portion includes at least 12 said members. 

3. A cable according to claim l or 2, wherein not all of said 
rows contain equal numbers of said signal transmitting members. 

4. A cable according to any one of the preceding claims, 
wherein the first signal transmitting portion further coit^rises 
a fiarsfc layer in wbich said first signal transmitting members 
are arranged, sucih that at least the radially outeimost of said 
first signal transmitting members are at least partially 
encapsulated by said first layer and hence prevented from 
moving akially relative to said first layer. 

5. A cable according to claim 4, wherein a plxarality 'of said 
first signal transmitting members are capable of aacial movement 
relative to said fiirst layer. 

A cable accordiiag to claim 4 or 5, wherein only the radially 
outermost said first signal transmitting members are prevented 
from moving axially relative to said first layer. 
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7. A cable according to any one of tlxe preceding claims, 
wherein the fiarst layer includes plastics material cured by 
means of ultra violet radiation. 

8. A calJle according to any one of tlie preceding claims, 
further comprising a . second signal bran3mifcting portion 
including a plurality of elongate, flexible second signal 
transmitting members ari^anged radially outwardly of said, first 
signal transmitting portion, wherein each said second signal 
transmitting member is in touching contact with said first 
signal transmitting portion. 

9. A cable accordihg to claim a, wherein adjacent said second 
signal transmitting members are in touching contact with each, 
other. 

10. A cable according to claim 8 or 9, wherein a plurality of 
said second, signal transmitting members are arranged in a 
plurality of groups. 

11. A cable according to any one of the preceding claims, 
wherein a plurality of said signal transmitting meiiiiibera have 
stibstantially circular transverse cross secticax, 

12. A cable according to any one of the preceding claims, 
wherein a plurality of said signal transmitting members are 
optical fibres. 

13. A cable according to claim 12, wherein at least one said 
signal transmitting member fuarther comprises a respective 
protective coating surrounding said optical fibre. 



14. A cable according to any one of the preceding claims, 
wherein an outer surface of the cable is modified to increase 
the fluid drag of the cable. 
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15- A signsa transmitting cable substantially as heareinfefore 
described witii reference to Pigrares 7 to 9 of thfi accoTopaayixig 
drawings , 




Fig 2 
Prior Art 




Fig 3 
Prior Aft 




Fig 6 
Prior Art 
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